Different kinetic properties of the two mutants, RAS2Ile152 and RAS2Val19, that suppress the CDC25 requirement in RAS/adenylate cyclase pathway in Saccharomyces cerevisiae.
The properties of RAS2Gly19----Val and RAS2Thr152----Ile, two mutants suppressing the CDC25 requirement for the activation of adenylate cyclase in Saccharomyces cerevisiae, were compared with the properties of wild-type RAS2. We examined (a) the guanine nucleotide interaction, (b) the intrinsic GTPase (EC 3.6.1-) activity, and (c) the ability to activate adenylate cyclase in vitro. The low GTPase of RAS2Val19 is associated with an increased stability of the GTP complex. By contrast, RAS2Ile152 shows a strong destabilization of the GDP complex (the dissociation rate constants of the RAS2Ile152.GDP complex is enhanced almost 50 times) and an increased GTPase activity. Remarkably, all the parameters of the interaction with GDP and GTP as well as the catalytic activity are modified by the two mutations in an opposite manner. Our kinetic results show that the functional modifications of RAS2 compensating for the CDC25 inactivation can not only be associated with the presence of a long-lived RAS2.GTP complex, but also with a rapid GDP to GTP exchange reaction. As a striking result, the functional modifications induced by Thr152----Ile activate the adenylate cyclase in vitro much more efficiently than those induced by Gly19----Val. This stresses the importance of a rapid regeneration of the RAS2.GTP complex for the activation of the adenylate cyclase pathway.